Sodium butyrate activates erythroid-specific 5-aminolevulinate synthase gene through Sp1 elements at its promoter.
Sodium butyrate (NaBu) has been shown to induce erythroid cell differentiation. In this study, we investigated the mechanisms involved in NaBu-induced activation of erythroid-specific 5-aminolevulinate synthase gene (ALAS2). We showed that NaBu upregulated ALAS2 gene transcription in different cell lineages. By using site-directed mutagenesis of putative responsive elements at ALAS2 promoter and reporter gene analysis, we identified that the Sp1 binding sites within the ALAS2 promoter were responsive to NaBu stimulation. Results from the chromatin immunoprecipitation (ChIP) assays indicated that upon the NaBu stimulation, binding of Sp1 protein to ALAS2 promoter increased significantly, with concurrent increases in acetylation level of histone H3 and dimethylation level of H3-Lysine4 at ALAS2 promoter. Also, our data suggested that HDAC1 may be a target enzyme of NaBu action.